Characterization of beta-adrenoreceptors on smooth muscle cells from guinea pig stomach.
To characterize the beta-adrenergic receptors on guinea pig gastric smooth muscle cells, we examined the effects of beta-adrenergic agonists and antagonists on biological activity, cellular adenosine 3',5'-cyclic monophosphate (cAMP), and radioligand binding. Adrenergic agonists, isoproterenol (ISO), epinephrine (EPI), and norepinephrine (NE), inhibited carbachol-stimulated contraction of muscle cells, with relative potencies (IC50S) of ISO (0.1 microM) greater than EPI (1.4 microM) greater than NE (11 microM). Each agonist increased cellular cAMP, with relative potencies (IC50S) of ISO (0.5 microM) greater than EPI (6.3 microM) greater than NE (56 microM). Binding of the nonselective beta-antagonist 125I-pindolol was temperature-dependent, saturable, reversible, and specific. 125I-pindolol binding was inhibited by the three agonists, with relative potencies (IC50S) of ISO (0.9 microM) greater than EPI (9.6 microM) greater than NE (112 microM). Pindolol inhibited binding of 125I-pindolol with an IC50 of 100 nM. The IC50 for inhibition of binding of 125I-pindolol by the relatively beta 2-selective antagonist ICI 118,551 was 70 nM and for the relatively beta 1-selective antagonist betaxolol was 1,000 nM. Computer analysis of the dose-inhibition curves for binding of 125I-pindolol for the antagonists indicated that gastric smooth muscle cells possess exclusively beta 2-adrenergic receptors of two classes, one class with a high affinity for ICI 118,551 (Kd = 50 nM) and the other with a low affinity for ICI 118,551 (Kd = 30 microM). Our results indicate that beta-adrenergic agonists interact with beta 2-adrenergic receptors on gastric smooth muscle cells to increase cellular cAMP and inhibit muscle contraction.